Metabolic disposition of N,N-dibenzyldaunorubicin in the rat.
The more efficacious and less cardiotoxic analogue of daunorubicin, N,N-dibenzyldaunorubicin (B2D), was found to be metabolized in rats by stepwise debenzylation that was superimposed on the known anthracycline metabolism via 13-ketone reduction and deglycosidation. Using high-pressure liquid chromatography for resolution and fluorescence for detection, we observed a series of metabolites in plasma, liver, heart, muscle, and lungs of rats receiving 10 mg B2D per kg, i.v., i.p., and p.o. Rats receiving 40 mg B2D per kg, i.v., died immediately, but this dose given p.o. was not lethal during 24 hr. Patterns of B2D and metabolites varied quantitatively with tissue and route of administration. Rat liver perfusion studies indicated extensive metabolism of B2D compared with limited metabolism of doxorubicin. These observations were consistent with an observed major first-pass effect on B2D in intact rats given B2D p.o. The predominant metabolites of B2D were the glycosidic derivatives, N-benzyldaunorubicin, daunorubicin, and their 13-dihydro derivatives. These metabolites of B2D had exhibited activity against mouse leukemia P388 as did B2D and were active in in vitro tests in which B2D was essentially inactive. These results indicate that B2D acts as a prodrug for a series of active metabolites. Conversion of B2D to these metabolites was relatively more efficient after p.o. administration than following i.v. or i.p. treatments.